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(54) PROCESSOR EQUIPPED WITH WRITING-IN MECHANISM FOR INSTRUCTION CACHES 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress low the 
decrease in performance due to main storage reference 
at dynamic instructing generating by providing in an 
instruction set an instruction, capable of specifying by 
each memory area as an area which is written through a 
data cache or an area which is written through an 
instruction cache. 

SOLUTION: In the instruction set, the instruction is 
provided which can specify each memory area as an 
area which is written via the data case or an area which 
is written through the instruction cache. This processor 
writes an instruction generated dynamically by ALU 105 
directly to the instruction cache 102 through a memory 
unit 107, after it is stored in a register 106. The 

generated instruction, when executed is read out of the ' 

instruction cache 102 by a memory unit 107 and passed 
to an instruction decoder 108. Thus, the instruction 
written to the instruction cache 102 can be executed 
directly not through a main storage 104, so that the 
execution of the dynamically generated instruction can be speeded up. 
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-f5y*n-fey1r,, 
[1***2] fi9E*^^J:o-C^*-ry^3-S:^L 

[8**93] f-^rdur y^a*^LT»#a*trfi 

7 y**MiMHf-Y '7 >~ L-C*#i£*&ff 5 * 

fl- L T » # * ft o r. t *• i: 1" 5 7° o ir -7 * = 
[1***4] r-©*K, MIE75^Sr^-r 

s^^w-t- 5 r t fc -rsi*** 3 ^isifi©^ 

[f***5] 18MHz y h-©*^ 

[f***6] #^-ryv'aSr^Lfc»tii^ffi^ 

t^»t a*srtT ozt zft'&t-t ztmm 1 75£is** 

5 ©v^T jxi»-*tE«©^"o-fe y f". 
[1***7] |***l75Sfg*96<DV^-r4x^-*t- 

-c, 

[5§W©f¥*»ftffc9!] 
[0 0 0 1] 

law ©*-*-* affirm ^ntj'tcH 

[0 0 0 2] 

[$*©&#t] tt*0>-e-f y-ny*n-fcy9"CJ±. ±Ett 
{94V9=ty} fcCPU£©!SH-, iSSIfr'KfllElt^ 

3. ZttM Ltz#m&M** y 1 , f-^^y-^ 
-r^rt^TtSo ]»#©#*££»* yv^tt:, m# 
•fcdf y ^©^tvftU-, afi^iS^r-^W^^ 
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[0 0 0 3]-*, iOtJft^^n^ntyn* 

T, Java (Java (2,. Sun Microsystems, I 
nc. ©fSMO -^Sma 1 1 t a 1 k b \,^tii><D&toh 

u^y.Mi, *<< h^-KiWfttSraft&ft^lf© 
10 ifc^fc— .U?&£*K h=»— Ktt, at, {5S^*> 

[0 0 0 4] Lj6»U ZtDl oW&Mrr^'yA^y"?') 
9 SUtTfi, flas-r->^^©fWR!lff4 if©*- 

,^5, K#:fc#V*. lot, J a v a^Sma 1 1 t a 
1 k-C'ta^^tLfcyn^y^tt, C^FORTRANt 

\,^tc&%i(o=n"U y^mmx-m^iiftm^Kit^ 

T, #l;tSf, L.P. Deutsch b A.M. ChiffmanlC £ 5 
20 Efficient Implementation of the Smalltalk-80 Syste 
m" (In Proceedings of the 11th Annual ACM Syraposi 
urn on Principles of Programming Languages pp. 297-3 

02, 1984) ic^§tt-cv>SJ;5t-, %fstt%.v>teM-?'s 

r. b X4 y 9 7° v 9 Mft oM&fc&fi 0 * h 

j$.-rz>zbfrt>W>1*)=>y'U>^ 4fcliHti«rfi*i5 t 
LfcB#^T'= fr*fso ^bfrb J IT {i>*t*Y 
30 4^94 J* : Just-In-Time) 3 )V t Witt, J a 

[0 0 0 5] 

[»Wi s *fStLi 5 k-r&WMl r.©J:5ft*fT^* 
M©^-^ y i/»««SrSffl Lfc-r^ y p 7"ct y f-T'flJ 

m-thz.b^^.tz.wk. n?fmz±f$.tstiitfii^z. 
nn&^&m^z&tszbtf&mKtez^bfrh. 

40 [0 0 0 6] »Wf-^**vfc^©±E1ft^©##ji 
y°niryf-^bE7^*-a-, ii^©x'-^ ©*#ii 
7f.bm.t>htl^<r>X, wm&M*^ y Lfcy* 
n-feyf-"C*H, T — y v^fc^LTfTfrixS- t 

y v- a ©S-g-t4^f*^^T \,^&^<DX\ Z © * * ^tr-T 
50 ^U-CL*5RT«tt^&5. lii^if©^ 
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■y -> a rf n y £ m%3i £ ft & CDtfj^ £1§ ^ T ^ 5 „ 
iC, y^f h'<yy (write-back) y v'^-T'fetL 

[ooo7] 19 , ft«i/«c^©4^ • mft&Mte, 
SXTokoteffitiXftfrtiZ. 

[0 0 0 8] 1. »#iA^M^TKU^ (KXTs 7KV 
*A£v>3) I£#JS1~5t ? — y"=^ y^a©** y 

3. T Y^^Alcltffc-f ^ y^CD^-Y y ^ 
3.7 r 0y:5'0>±!Eli^©»#ML h/<yyS!<£>* 
iry->a£>»£0 20 

4. ±W2ttC0T K^^A^fc^^r-Ys/v-iOij-jSi-^ 

5. y^^frb<V^<nm^liiLRlPn?T 

&#5r,Hc&9, rcrfctt, HfiMroteTSH k 30 
[0 0 0 9] y°vi^y^X<D^V-<;vm¥\K 

fi, it*#]BK:*i-**-^y K£«fc 9 

[0 0 10] 4*5, C^FORTRANtV^of:^ 

r k #4V\/i:», ^HMcD^r-t y v^tf fiSc 

alcove, ftW4^4fiicB#w±fEti#K(-J;^T4 

[0011] 
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ttrZZkftX-ZZ>tit3>tt1rZ>ZkZ®®Lk-rz> 0 z. 

ih^n^m^t Lxm^tLit^^vmmcMLx, 

[0 0 12] **WtC«5^2cO^P-fey^{4 N 

^myy y->=.*fl-L 

[0 0 13] *fc, #3&E£«5$fS3<D^n-lryim, 
tJMHry h©^!:, ifo^-r y^aHLt^* 
#t ii^SrtT 3^<t 5*^**1-5 ' i 

[0 0 14] 3!cfc\ ±SESSl* i e>fE3K»7 p o-fey!Hc43 

[0 0 15] JEtc, ^Bji^sfdW^v-/^^©^ 
(i, ifiaioO||ld^^3C07 P o-1ryf-Srftofc!l]&<]3>' 

[0 0 16] *3KMJ'i5^'t3-fey^"Ctt» ^*+y 

X\ tftaw^A'Cio-C, ftW(-^L/t^lr^ 
^U^tJAtf*^ #^df.-ty->a^^LT»#iAtf 

>y~y°y PKisiiZ) j iTaw^ci^ii, ^tb# 

[0 0 1 7] 

[0 0 18] 0 9tt, *|gBJ^mffi-t-5f+*1i->^xA 
h^^Ttt, f-f^^Si2 0 4frb±WM2 0 3tcSc 
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myfeMthZ * + V >^ 2 0 2 LT±K1t 2 0 
3 £^nir:y1r2 0 l»PflTijE#-»#£tl3 0 ft*5, - 

[0019] mm, *&m\ztz#&&M*w>a 

fc^*ro^-T * o^n-tr s/i^-Cfi, CPUlOl^UfT 
0 4^^^^r J r-y>^- 1 0 2- 

as^asj'u cpui o l^gttat^ats. ~<£>j:5 
^•lt, ^fa-y i o 8tc«$tv5„ as* 

-Ki£*l-S^T, ALU10 5^^?10 6^ 
2 d{fc*F £ ft<5 ^ t X *) , ffi^ft ilEttt l 0 4 £#RB 

[0020] eui-^t, jKUtt, &*£w-r^c2 7' 

i Sttfitf* Dfti^*£-fco^Ttt9i 30 
[0021] l^0wfiSEHi?*i-J; 5 (tofcrol&ftjifrfr 

£fiB2at-*5^Tli, ALU 1 0 5^ioTHfT^®l 

Wfc£j*3ftfc*^ttu I'S?** 1 0 6 

1 0 3^»£iA4ft3 0 f-?^r^l 0 3^7^ 

Etttl 0 4-*#g1\ H*+yfal0 2Jk 

S S # iA^ £ o T K u * (' *t Jfc-f 5 # -r v > 

1 0 2±fc#£Lfc<ft5©-C, 
^fcHfTL <fc 5 LfcB#£T\ ±1B« 1 0 4 

1 0 2±{c^2Sg£#.ffl£*L, 
M 0 7 ^Lt^f^-^i 0 8--i§:lt)t^^ 50 
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T3-«|ot, cpuioit*©^Wt 

[0 0 2 2] ^W^LT, *»K^*s»t5tt«J*^-± 
figjjffl1?©i^O»ltli, ALU 1 0 5^Rbft(C 
tjtU#^tt, Wv*;** 1 0 6KtMfl£itfcSL 
D^-ny HO 7%frLX. ^t7->a 1 0 2 da 

^*#ja^^5 0 -t L"C, ^^nfc^tr^tr-rsa 

^^r-^ s'v'n. 1 0 2±^^$tLfc#^-^# 
Sr^^a-^l 0 8^*f. 

[0 0 2 3] W-tiKKL.fc.fc 5 fc, 8*^^n^ti 

^-^a^o,^ 1 0 3£»§ii^iiM*'&-£ifSjifc 

t% SS^*t V S/a 102^LTCPU101^ 

S^irBT'DtytTIi, iffitti 0 4 4r^i-^w i 
^<it^^ :3 r J r 1 0 2 ±fcl*t 

[0 0 2 4] Si±©KWCH, H7->^7^l 

[0 0 2 5] ^-^y ->a^©ft ii*«Ul^*5V>T, M 
fi, ^r-V y v'^-3ii 5 7^' h^/U— (write-through) 

[0 0 2 6] 7^ F^/V-M©l^f It *irs/v'=. 
[0 0 2 7] 7^ h/<y^*A©»^IIf4, ftlT 
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J: 3 7" n -fey ifo^-r yi/a^i" 

±taiS^<7?#t iA^lix-^ ^ y is a (DZ-frb'a b 1 

xzommtz^-r, 10 

[0 0 2 8] 0 2 14. #^*-vyS/a*»6,±EtS^-r 

T^5„ E121-*5^T X ALU 1 0 5lC<toTibW^4 

l/^^106t»»^tlf|r^l±, 
-5/ M 0 7^LT#^t5'v'3. 1 0 2l-*tiA* 

3 0 1 l~*#i£^T Kl"*J:ttJ**57 Ku*K#JS-f 

tr^/n^ 3 0 1 asfct&^SSfffrftT^ftl^ 
SI !) : clean) T'fe^ii, ±1511 1 0 4 ±<Dfy 

T\ ±lE1tl 0 4^©»tSLIiffbf, 4t&**y*s 
3.10 2Mt7'>^^P'^ 3 0 l©f- 9%Wk 

tJtl-k&m : dirty) Tfcfttl*, 

</=l 1 0 2±W^ScftffW^^^i-3<75-C\ 

^301 Sr*rj£1-5*?E1S±K>«*3 30 
0 2^#K-fo 

[0 0 2 9] d^tr>a 1 0 2lffli(Df- *<£>«fc 

ro#tii**f*T K^^t-*fJCLfc±Eftl 0 4±<7>f : ' 
-?^p y? 303 yi/3--fu y $ 3 0 1 ^IrE^ 

[0 0 3 0] 0311, @2{^L^ < p^i'-yv'3.^f3 

5 D nm^-fX.bK, >&mzmiiirfZk (S4 0 
*A»S*»S:WJ-f 5 (S4 0 2) „ fcSxWfctii* 

T!l, «i£1-5o 

[0031] wjrofe*. mmz&^7-?*^y 

'S^ZftLfrhnX-htltt (S4 0 2 : NO) , '&%t 
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4 0 3) . %m&¥kJ1rz> (S4 0 8) „ -2r, tfj^* 

+ yv'3.Sr^Lfc»f ii*-? fctUl (S 4 0 2 : YE 
S) . WZ&%-MMtTVl'X\zMfc-rz>*vyi/x.-7'o 
y V y ->3 ±\z^tE-T 5 4»5*»*riK«* ( S 

4 0 4) . #f ii^*TKU^f'3*JS1-5 

-a-fi (S 4 0 4 : NO) , $ctj"C, X— yf^lZ. 

L (S 4 0 5) , t#ii*««07K U^^»JSLfc^ 
d y^Sr^^-yy ~Sa.\z.Dtft-ti\-t (S 4 0 6) 0 rtt 

t'y^B'^ #5ftffc £ ft 3 ft-fr** y*s^-<D 
SK^oy^fc»Wlc4*S*Lfc^«r»tii* (S4 
0 7) , «HI«:**X.3 (S4 0 8) „ «#JA^*f 

v'3.±lC#ffii-5#-a-H (S4 04 : YES) , 1%^* 

^gEi^i^tiTV^coT-, fa-§*\y*y 
3.|'^*r##ii* (S 4 0 7) , *43l£^;i5 (S4 

0 8) . 

[0 0 3 2] 4*3, *^»#a*»*T KU*fc#l£"t 

ir2>1>\ X»l, ^t-7->^tHl:> r-^^r^-y 

[0 0 3 3] 1411 ^tr>^ 1 0 2^±fBli 

1 0 4~B:&#ti&*&fT 5««**b4v^©, fb 
rtSi&K^ftV^-e, [212('^L^t(0['lt-<T, ti£3E 

[0 0 3 4] 0 41^-f ±51-, ALU 10 5 Ciot 

ftWi-±fi6;$tb, i o 6{c^iWStt/c^n, 

^^=yH0 7^U^ty>i 1 0 2 

f-^^t^Vaioslc^S^^t'-* 

[0 0 3 5] z<r>£ 5 tf-^^t y ^3. 1 0 3±i' t 
Sg&SMS- (H»)S15^t-7^^D'^) oatr-tr 
ftocoil, *Hlt^ti"C», ^^-^ 1 0 2^)^ 
±faltl 0 4^<D$r*r y*Sx-7*u 7^©ttML^i 5 
#?£L4V^cft, ^7'/a 1 0 2i'*fLT!tlW(- 
^$ti7c^©»tiA^^tT5^i-, ^^yv-3m 
±|elt^W*^ML^^gic4o7t«a-, Sfg 
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[0 0 3 6] S'S'a. 1 0 2— (D^^yh^Vfb 

±©^py^5oi&«ah-54:fcfct, *f^-r^x- 

jr^rtyv'a l o 3±©^n 7^50 2 <DK§T#ti5il£rSS 

«5 0 4Ct#If o »#ii**r*TK^^» 
iSt^^o y^ 5 0 3 &±EHl 0 4i>bH*fflU 1% 
^-^-^-yix^ 102 tf-^^ty^ 1 0 30ffi*C 

3.1 0 2±cD^n-y^ 501i> 7—9** V '>=>■ 1 0 
3±(75^d ^5 0 2^##iMf„ 
[0 0 3 7] ^tyv'a 1 0 2±CDx-?(£ 

Jfl-!/^^ y ^14, T— y'y3L^<D7—9<D 

iS*>5i« v -troH^li, ^t5'V'= 1 0 2±<75^r 

S L X V n 5 © X\ mi ftllff tfT 5 V \ 

[0 0 3 8] 0 514, gHi^Lfcift^i'y v'^'b 20 

(S6 0 1) , #^^r J r5/->^*^L^»#iA^ 
a^^rof-sy^SrfrS (S 6 0 2) 0 

ol>TI4&i£-f3o 
[0 0 3 9] I****? 
S/a*^"Lfc#tii*"eftH-*tli (S 6 0 2 : NO) , 

(s 6 o 3) , mr&^smttm-tz (seio. 

[0 0 4 0] -# % ^df-ry>aSr^Lfc»#3i*T? 
fctUf (S 6 0 2 : YES) , £T, 7~ 9 * * y -> =■ 

J&^^&SS^S (S 6 0 4) „ j*J6i-5^P 
y9&7—9* J f yS'alwfc&L&tttUf (S 6 0 4 : 

NO) , r— ^•ryi^lcS^py^fc^ttJ-t" 
(S 6 0 5) . Hi', 1>**+yS'»»C**i£Mtfc7 

( S 6 0 6 ) „ 40 
[0 0 4 1] Z<D&%. ^**y , S=.\z2kWc7'viy9 
tf#$ELftrtitff (S 6 0 6 : NO) . ifttft, X—* 

■f (S 6 0 7) „ ##a^*TK^^t*fJ£-f 
5-/d ^^iBEtl^^^y v^^SS^-ttil" (s 
6 0 8) „ rftt4 9, ±Ett, r-^tr^, # 

6 0 9), &a^^71-5 (S 6 1 0) . 50 
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[0 0 4 2] fSH^^S'V'^K^T'' 3 
S-f^tf (S 6 0 6 : YES) , x~ * y t# 

X\ f-^^f yv'ai^+t^v'al^iX^t 
»#^-5r*#iX^ (S 6 0 9) , ^S^rH-Ti-S (S6 
1 0) „ 

[0 0 4 3] ft**, ±3£Lfc«yi7o--eH, x-** 

fflLSrtToTV^^ (S 6 0 5) , ^fyv'air 

^yisaHft^ttLTV^SdS (S 6 0 8) , 

(4, ±fElti:rorarofeiiJ4€i&L, ^tr>=i>?) 
[0 0 4 4] jfclc, fe5f- ikWf-9**? 

5^iLT« 0U«, WT© (a) ~ (c) 

[0045] ( a ) *<— a stz ammo)** v mmmz* 

[0 0 4 6] (b) CPUizft&yyJfZWUi. 77? 

[0 0 4 7] (c) x-*S#&^H^LT, ^ :J r 
[0 0 4 8] *-f, ±3^Lfc (a) ©^fttC^JEi-S t 

fc»*v**l«*»f:JB3&f"5fe*0#fr (Wittf, Tset-dw 
ritej St/ Tset-iwriteJ ) &Wtf1tm&\Z-r>\,^X%tW 

[0 0 4 9] Tset-dwritej (4, ^(D^^-y y V\C 

jt^§^5T K^*»6 1^-^) (4, 7—9** y 

*s=l zftLxmz&&ftft*>ft<Z' < 2mt&xhz>z. t * 
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XftfrtlZiofcteZ* m&fcs Tset-iwritej 

ZfrLXftfrinZ, 

[0 0 5 0] m 6 It, Tset-dwriteJ r se t-iw 

ritej SrUtt;/!:*-^^- K>>irMW^*t0tfc 

1 00 **})frh<F>m%-iii£ft. x3-K£*l 

X, *tT$IJffll^ s tTt3tiS 0 lflM* Tset-dwriteJ Xfftfrfr 
Tset-iwriteJ ^HfT^ixSt, ^t'/'^^L 

bit ^7VKt?ttS^tt^:T K^* 
i\ jjfaT—Zffrl 0 0 2{C|Eig^tt5„ 
[0 0 5 1] -tLT, ^*y^O»*ii*SrtT5#^ 

^•^-Fttot, l/^^100 3©i^F7^ 
^^-Clg^^ttfciPiS (immediate) (Dt^T ft^-WW 
f^l'^tl 0 0 4tCioTiiWL, J0**1 0 0 5 

r% i/-^^ i o o 3(F>mt-m9-Lx, 

x^s, *|bJx-^H 0 0 2K#£1-5a>5fl»S:Jfc«* 
1 0 oetiUftgU [HBtlc^rCDT Kl/*i-x}LT}§ 
£ £ ftfc ft # i£**rfe * -V s> •> a * Y y -> =■ fc 

— tVH 0 0 2\cx YT • T K^iSffftU *»oft# 

X^tzm-B-lX 'f-vfrl-f^W 1 0 0 8SI>*xv^ 
TV^f-l 0 0 9iCj;oT, t#ii*7KW, ##iA 
^f-?©tt^tLt, (W*+r>al0 1ia 

f'v/l-f /l/?t 1 0 0 8Syfv;Vf /U? 
1 0 0 9 IZX^X, H^jA^-T #tiA^f f - 
i'OftftfttLt, f-?*tJ'v'>10 10S:lR 
U »£&^£ff5o fcfc* Jfctfc* l 0 o 6 asjfctfctt* 

[0 0 5 2] ±3$Lfc (b) ro^jfeKftjC-fafc 

5ft#&^£\ x— ^^y^SrrfrLTfT^- KT? 

^U^^p (f'Rfi, Tset-iwrite-flagJ Treset 
-iwrite-flagj ) fcRI*fc#&fcO^TR9J1-<5. 1%^ 
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Tset-iwrite-flagJ RZf lreset-iwrite-f lagj It, C 
PUH89!»tfcixfcrtSB7 7^ (iwrite-flag) Zffi$ 

(tyb/5tyh) -fZtztiXDfii^Xh <9 , CPU 
fit, r»77^»^Stt{-^oT, ^^yVaSril' 

[0 0 5 3] ZZX\ Tset-iwrite-flagJ f±, 1% 

10 ji^^-ti-r^-C^^-r y '>=L&frLXfft>i%Z<, Z. 
tll^ttLX, lreset-iwrite-f lagj \t, X— 

Wi-t^X^f— •yi/x-tefrLXfriotiZa 

[0 0 5 4] 0 7(t ft&y 7 y&m'fiTv Tset-iwri 
te-flagj RXf Treset-iwrite-flagJ ^Wttz^<D^ 
— V <} ^Tffif&MZ^-fMXfoZo Tset-iwrite-f 
lagj RXf Treset-iwrite-flagJ It, ^7iyf -f 
a-FasyHlOlKJ:!), i»f>3t*ffl* 
20 tl, f^-K^, Hff^JP^fr^ttSo ^ r set-dw 
rite-flagj Xlt Tset-iwrite-f lagj tfMff&tlZts 
Sftro^ttiA^- Ft«t7 7^rtSl!7 7^ (iwri 
te-flag) 110 2[If5li$n5o 

[0 0 5 5] ^LT, ^hT^WtJ;*)^-^©** 
Ji^SrTT 5 0 6 (D^a b Wlfflz. LXM^sT K 

t-*$\ l^v 5 ^.^ 110 3, -rAsf-f V9-^\ 104, 
flqJM&l 1 0 5lr ioT^-fSo ^LT, fv/i'fy 
l/^fll06, 110 7 Xlt, 77^110 2«fi!l 

30 1 1 0 9*fcl4^*+y>3- 1108^1 

[0 0 5 6] ±i£Lfc (c) WTjfti-mi-?) 

(0il^L(f, TwriteJ ) ©fifcl-, ^fyv/a^L 
40 Tx-^ro##iA^^fT5^ (^J^(4*> TiwriteJ ) 

^11 l, 77f7i7fii rttib 2fi<£>f?Hs-£ji:i: 

[0 0 5 7] ^ TiwriteJ ^Hff §^x5t, 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A processor having the command which can specify a field which writes in into an 
instruction set via a field where the field concerned writes in via a data cache for every 
predetermined memory area, and an instruction cache. 

[Claim 2]The processor according to claim 1 characterized by writing in via an instruction cache 
when writing is directed to a memory area specified as a field which writes in via an instruction 
cache with said command. 

[Claim 3]It has a flag showing whether it is the mode which writes in via a data cache, or it is the 
mode which writes in via an instruction cache, A processor characterized by writing in via an 
instruction cache when it is shown that it is the mode in which the flag concerned writes in via 
an instruction cache. 

[Claim 4]The processor according to claim 3 having the command which operates said flag in an 
instruction set. 

[Claim 5]A processor having the command which directs to perform writing to a memory via an 
instruction cache into an instruction set. 

[Claim 6]The processor according to any one of claims 1 to 5 characterized by writing in both an 
instruction cache and a data cache when writing through an instruction cache is directed. 
[Claim 7]A method of dynamic compile characterized by making it write in via an instruction 
cache when writing in a memory a command which is the method of dynamic compile using the 
processor according to any one of claims 1 to 6, and was generated dynamically. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a microprocessor suitable for performing the 
virtual machine interpreter etc. which perform especially by generating a machine language 
instruction program dynamically at the time of execution about a processor. 
[0002] 

[Description of the Prior Art]In the conventional microprocessor, cash is formed as a high-speed 
intermediate storage between main memory (main memory) and CPU in many cases. This cash 
can be classified into the unified type cash which unified that disintegrate type cash that 
separated the data cache and the instruction cache constitutionally, and a data cache and an 
instruction cache. Since the former disintegrate type cash can give an independently high data 
supply bandwidth to each of a data cache and an instruction cache as compared with the latter 
unified type cash, generally it can obtain high performance. For this reason, in a high-end 
microprocessor, the cash of a disintegrate type is used in many cases. 
[0003]Things, such as Java (Java is a trademark of U.S. Sun Microsystems and Inc.) and 
Smalltalk, are known as a programming language which describes the program executed by such 
a microprocessor on the other hand. The program described with these programming languages 
is once changed into the command of the virtual computer called a byte code, and a byte code is 
usually executed by the software called a virtual machine interpreter. 

[0004]However, the execution by such a virtual machine interpreter has large overheads, such as 
interpretation execution of a virtual machine command. Therefore, generally compared with the 
case where the program described by Java or Smalltalk is described with the conventional 
compiler languages, such as C and FORTRAN, the execution speed becomes a low speed. On the 
other hand, for example, LP. . it is based on Deutsch and A.M. Chiffman . "Efficient 
Implementation, of the Smalltalk-80. System." As shown in (In Proceedings of the 11th Annual 
ACM Symposium on Principles of Programming Languages pp.297-302, 1984), The technique of 
accelerating interpreter execution by generating the machine language instruction which 
performs processing equivalent to it at the time of execution, and carrying out immediate 
execution of the generated machine language instruction to the virtual machine instruction 
sequence for execution, is used. Dynamic compile since such a technique generates a machine 
language instruction dynamically at the time of execution, Or since it compiles when trying to 
perform, it is called JIT Gust-in-time: Just-In-Time) compile, and it is used for improvement in 
the speed of the Java virtual machine, etc. 
[0005] 

[Problem(s) to be Solved by the Invention]Although the JIT compile art which generates a 
command dynamically at the time of such execution is effective in improvement in the speed of 
a virtual machine interpreter etc., Since it is necessary to write the command generated at the 
time of execution in main memory at the time of execution when using by the microprocessor 
which adopted the cache mechanism of the disintegrate type is considered, the following 
problems will arise. 

[0006]Since the writing to the main memory of the command generated dynamically is not 
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different from the writing of the usual data when it sees from a processor, it will be performed 
via a data cache by the processor which adopted disintegrate type cash. For this reason, since 
the compatibility of an instruction cache and a data cache is not maintained even if it is going to 
execute the command concerned written in immediately after writing the generated command in 
a memory via a data cache, it cannot perform as it is. That is, since renewal of an instruction 
cache is not performed, an unexpected command may be executed as it is. So, in almost all 
microprocessors, it has the command for returning the data on the specified data cache to main 
memory, or cancelling the cache block on an instruction cache. And before executing the 
command written in main memory, while canceling the data on the instruction cache 
corresponding to the writtenHn address using such a command (cancellation), If it is write back 
(write-back) type cash, the data on the data cache corresponding to the written-in address will 
be returned to main memory so that change may be reflected in main memory. 
[0007]That is, dynamic generation and executive operation of a command are performed by the 
following flows. 

[0008] 1. Cache block of data cache corresponding to write-in object address (henceforth 
address A), Write-in 2. of the machine language instruction generated dynamically Cancellation 3. 
of the cache block of the instruction cache corresponding to the address A Write return to the 
main memory of the cache block of the data cache corresponding to the address A (in the case 
of write back type cash) 

4. As read-out of the command from the read-out 5. instruction cache to the cache block to 
which an instruction cache corresponds from the address A of main memory, and beyond 
execution stated, If a command tends to be dynamically generated at the time of execution and 
it is going to execute the generated command concerned in the microprocessor which adopted 
disintegrate type cash, the command generated dynamically, Since it is written out to main 
memory and it is necessary to read to an instruction cache after that after being written in a 
data cache, it will be accompanied by the writing and read-out to main memory, and this can 
become a fall factor of execution speed. 

[0009]In the high-end microprocessor which can process many commands in time which the 
degree of command level parallel and clock frequency within a processor improve, and referring 
to the main memory takes especially. There is a possibility that the problem that the 
performance of a program of operation in which the overhead which referring to the main 
memory takes performs dynamic command generation processing will fall may aggravate. 
[0010]In the conventional static compiler languages, such as C or FORTRAN, in order that 
conversion to a machine language instruction might be beforehand performed before program 
execution and might not generate a command dynamically at the time of execution, even if it was 
the cache constitution of the discrete type, it did not become a big problem. In the processing 
which generates a machine language instruction dynamically at the time of execution like the JIT 
compile in a virtual machine interpreter, the purpose of this invention is to provide the processor 
which can press down low the degradation produced by refer to the main memory of a dynamic 
command generate time. 
[0011] 

[Means for Solving the Problem]A processor concerning this invention has the command which 
can specify a field which writes in into an instruction set via a field where the field concerned 
writes in via a data cache, and an instruction cache for every predetermined memory area. In 
this case, when writing is directed to a memory area specified as a field which writes in via an 
instruction cache with said command, it writes in via an instruction cache. 
[0012]In the mode in which the 2nd processor concerning this invention writes in via a data 
cache. It has a flag showing whether it is the mode which writes in via an instruction cache, and 
when it is shown that it is the mode in which the flag concerned writes in via an instruction 
cache, it writes in via an instruction cache. In this case, it is preferred to have the command 
which operates said flag in an instruction set. 

[0013]It has the command which directs that the 3rd processor concerning this invention 

performs writing to a memory via an instruction cache into an instruction set. 

[0014]When writing which passed an instruction cache in the 3rd processor from the above 1st 
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is directed, it may be made to write in both an instruction cache and a data cache. Since a copy 
of update information of an instruction cache will exist in a data cache if it does in this way, 
Write return to main memory of update information when [ from an instruction cache to a 
memory / direct ] cash overflow arises in an instruction cache, without having written and 
establishing a return course becomes possible. 

[001 5]A method of dynamic compile concerning this invention is written in via an instruction 
cache, when writing in a memory a command which is the method of dynamic compile using the 
1st to 3rd above-mentioned processor, and was generated dynamically. 
[0016]In a processor by this invention, since writing to a memory can be performed via an 
instruction cache, When a command generated dynamically is written in a memory by dynamic 
compile, It can write in via an instruction cache, the necessity for referring to the main memory 
can decrease, and degradation produced by refer to the main memory of a dynamic command 
generate time can be low pressed down in processing which generates a machine language 
instruction dynamically at the time of execution like JIT compile in a virtual machine interpreter. 
[0017] 

[Embodiment of the Invention]Hereafter, an embodiment of the invention is described in detail, 
referring to drawings. 

[0018] Drawing 9 is a figure showing the example of the computer system which carries out this 
invention. The software which performs command generation processing at the time of 
execution, such as a JIT compiler in a virtual machine interpreter, is read from the disk unit 204 
to the main memory 203, and is performed by the processor 201. The machine language 
instruction generated by this software is written between the main memory 203 and the 
processor 201 via the cash 202 which is a high-speed intermediate storage. Since it is easy, the 
memory hierarchy is made into cash and two hierarchies of main memory here, but this invention 
can also be applied to a microprocessor with two or more cache hierarchies. 
[0019] Drawing 1 is a figure explaining the operation outline of the microprocessor which adopted 
the disintegrate type cash by this invention. In order to contrast with this invention, operation of 
the conventional microprocessor which adopted disintegrate type cash is first explained using 
the figures. In the conventional microprocessor which adopted disintegrate type cash, the 
command which CPU101 executes is read from the main memory 104 to the instruction cache 
102, is received to CPU 101 and passed. Thus, the fetched command is passed to the instruction 
decoder 108 via the memory unit 107. The command concerned is decoded by the instruction 
decoder 108, ALU 105 and the register 106 are controlled based on the decoded result 
concerned, and execution of a command is performed. Since it becomes unnecessary to refer to 
the low speed main memory 104 by saving the command executed frequently at the instruction 
cache 102 which is a high-speed intermediate storage, it becomes possible to perform high- 
speed execution. 

[0020]In dr awing 1 , a dashed line expresses the flow of the command by dynamic command 
generation processing generated dynamically in the conventional microprocessor. The solid line 
expresses the flow of the command in this invention generated dynamically. In explanation here, 
since it is easy, the case where overflow by competition or capacity lacks of a cache block does 
not arise is explained first, and the case where overflow of a cache block occurs is mentioned 
later. 

[0021]As the dashed line of the figure shows, after the command dynamically generated by 
ALU 105 at the time of execution is stored in the register 106, in the conventional dynamic 
command generation processing, it is written in the data cache 103 via the memory unit 107. 
When the data cache 103 has adopted the write back method, since the command which should 
be executed exists only on the data cache 103, in this state, the cache block in which the 
command concerned was written is returned to the main memory 104. Since the cache block 
corresponding to the address which performed the writing concerned on the instruction cache 
102 may exist, in existing, it cancels the block concerned on the instruction cache 102. The 
cache block corresponding to the address which wrote in the command generated dynamically by 
this, Since it stops existing on the instruction cache 102, when it is going to execute the 
generated command, A command is read from the main memory 104 on the instruction cache 
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102, and via the memory unit 107, popularity is won to the instruction decoder 108, it is passed, 
and the instruction execution of CPU 101 is performed according to a decoded result. 
[0022]On the other hand, in the flow of the generation instruction in the dynamic command 
generation processing in this invention, after the command which ALU105 generated dynamically 
is stored in the register 106, it is directly written in the instruction cache 102 via the memory 
unit 107. And since the command generated on the instruction cache 102 exists in executing the 
generated command, the memory unit 107 reads the command which should be executed from 
the instruction cache 102, and passes the read command to the instruction decoder 108. 
[0023]As explained above, in the conventional microprocessor. It did not have to be concerned 
with the existence of the margin of cache capacity, but the command written in the data cache 
103 had to be written in the low speed main memory 104 from once high-speed cache memory, 
and it had to read to CPU 101 via the instruction cache 102 again. On the other hand, in the 
microprocessor by this invention, since the command written in on the direct instruction cash 
102 via the main memory 104 can be executed, execution of the command generated dynamically 
is accelerable. 

[0024]In the above explanation, neither competition of a cache block nor dismissal of the cache 
block by capacity lacks was taken into consideration. Actually, cache capacity is restricted, and 
since it produces, the competition of a cache block needs to take into consideration the 
processing at the time of dismissal. So, below, the command writing processing in consideration 
of the processing at the time of cash dismissal is explained. 

[0025]In the writing processing to cash, the processings differ by whether the processing in the 
case of driving out a cache block by competition etc. has adopted whether cash has adopted the 
write-through (write-through) method and a write back method. 

[0026]What is necessary is just in the case of write through system, to only cancel the cache 
block for dismissal, since the writing to main memory is also performed simultaneously with the 
writing to cash. Namely, when the instruction cache by this invention is constituted as cash of 
write through system, The newest data will be saved on main memory and what is necessary is 
just to cancel the contents of the cache block at the time of dismissal of a cache block, since 
the command for writing is written in both an instruction cache and main memory. 
[0027]On the other hand, since the newest data exists only on cash, in the case of a write back 
method, the data to main memory needs to write at the time of dismissal of the cache block 
containing update information, and it is necessary to it to carry out return processing. In the 
conventional processor, since the writing of the data from CPU to cash was performed only to 
the data cache, the data from cash to main memory wrote, and return processing was performed 
only in the data cache. In the processor by this invention, since the writing to an instruction 
cache is also performed, when a write back method is adopted, the data to the main memory 
from an instruction cache needs to write, and it is necessary to take return processing into 
consideration. The method which the data to the main memory from such an instruction cache 
writes, and enables the writing from an instruction cache to direct main memory at return 
processing, and the method the writing to main memory is made to hold only from a data cache 
as usual can be considered. Below, the example of realization is shown about an all directions 
type. 

[0028] Drawin g 2 expresses the flow of the command generated dynamically at the time of 
extending the architecture so that a cache block can be written in from an instruction cache to 
main memory. In drawing 2 , the command which was dynamically generated by ALU 105 and was 
stored in the register 106 is written in the instruction cache 102 via the memory unit 107. Here, 
when the command corresponding to an address which is different from a writing address in the 
cache block 301 used as a write-in object is already held, it is necessary to make the cache 
block available but, and the processing changes with updating states of the cache block 301 
concerned. Since the contents on the main memory 104 and the contents on the instruction 
cache 102 are in agreement if the cache block 301 is in the state (clean : clean) where writing is 
not performed, Write return to the main memory 1 04 is not performed, but cancels the data of 
the cache block 301 on the instruction cache 102. On the other hand, since the newest 
command exists only on the instruction cache 102 if the cache block 301 is in the state (dirty : 
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dirty) where writing was performed, the cache block 301 is first returned to the field 302 on 
corresponding main memory. 

[0029]After cancellation or write return of the original data on the instruction cache 102 is 
completed, the data block 303 on the main memory 104 corresponding to the write-in object 
address of the command generated dynamically is read into the cache block 301, The command 
for writing which received from the memory unit 107 and was passed is written in. These 
operations are the same as operation of the usual write back type data cache. 
[0030] Drawing 3 is a figure showing the flow of the writing processing to the main memory at the 
time of the cache block from the instruction cache shown in dra w ing 2 t o main memory writing, 
and adding a return mechanism. If processing is started as shown in the figure (S401), writing will 
distinguish first whether it is the writing through an instruction cache (S402). The writing for 
which a certain data writing instruction passed the data cache, and the writing through an 
instruction cache is later mentioned about the method of specifying and judging. 
[0031 ]As a result of distinction, the writing concerned performs writing processing which passed 
the same data cache as the former via the data cache (S402:NO) (S403), and ends processing 
(S408). On the other hand, if it is the writing through an instruction cache (S402:YES), it will be 
investigated whether the cache block corresponding to a write-in object address exists on an 
instruction cache (S404). When the cache block corresponding to a write-in object address does 
not exist on an instruction cache, as a result, (S404:NO), It is investigated whether continuously, 
it writes in a data cache and the cache block corresponding to an object address exists, Such a 
cache block exists, if the cache block concerned of a data cache is in a dirty state, the block 
concerned will be written out to main memory (S405), and the block corresponding to the 
address for writing is read to an instruction cache (S406). Since it writes in on an instruction 
cache and the cache block of an object address is secured by this, the command dynamically 
generated by the block concerned of the instruction cache is written in (S407), and processing is 
finished (S408). On the other hand, since it writes in on (S404:YES) and an instruction cache and 
the cache block of the object address is already secured when the cache block corresponding to 
a write-in object address exists on an instruction cache, Then, a command is written in an 
instruction cache (S407), and processing is finished (S408). 

[0032]When the cache block corresponding to a command write-in object address exists on a 
data cache, What is necessary is to cancel the data block of an applicable data cache 
(cancellation), or just to write a command also in a data cache with an instruction cache, in order 
to maintain compatibility with an instruction cache. 

[0033] Drawing 4 expresses the flow of the command generated dynamically when not having a 
mechanism which writes in from the instruction cache 102 directly to the main memory 104. In 
this case, compared with the direct thing from an instruction cache to main memory shown in 
drawing 2 since it did not need to write and a return course did not need to be established, there 
are few hardware changing amounts to the conventional microprocessor, and they end. 
[0034]As shown in drawing 4, the command which was dynamically generated by ALU 105 and 
was stored in the register 106 is written in the instruction cache 102 and the data cache 103 via 
the memory unit 107. That is, suppose that it has a copy of the command concerned also on the 
data cache 103. 

[0035]Thus, having a copy of the command (corresponding cache block) concerned also on the 
data cache 103, Since the cache block from the instruction cache 102 to the main memory 104 
writes and a return path does not exist in this embodiment, When writing in the command 
dynamically generated to the instruction cache 102, and cash overflow arose and the write 
return to main memory is needed, it is because it can be made to perform the write return 
concerned. 

[0036]When performing the writing to the instruction cache 102, and cash overflow arose and the 
write return to main memory is needed, While canceling the block 501 on the instruction cache 
which wrote and became a return object, the update state of the block 502 on the corresponding 
data cache 103 is investigated, and if dirty, it will return to the field 504 on the corresponding 
main memory 104. Next, the block 503 corresponding to a write-in object address is read from 
the main memory 104, and it reads into both the instruction cache 102 and the data cache 103. 
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And the command for writing is written in the block 501 on the instruction cache 102, and the 
block 502 on the data cache 103. 

[0037]Although the cache block secured on the data cache 103 corresponding to the data on 
the instruction cache 102 may be returned to main memory by competition by the writing ot the 
data to a data cache, In that case, since the contents of the cache block on the instruction 
cache 102 and the data on the main memory 104 are in agreement, it is not necessary to 
perform special operation. , 
r0038l Drawing 5 is a figure showing the flow of the writing processing to the main memory when 
the cache block from the instruction cache shown in drawing 4 to main memory writing, and not 
adding a return mechanism. As shown in the figure, when performing the writing to main memory 
(S601) it checks first that it is the writing through an instruction cache (S602). Writing ment.ons 
the specification / judgment method of being the writing through an instruction cache later 
[0039]If writing is not writing through an instruction cache as a result of a check (S6u*NU;, 
writing processing through the usual data cache will be performed (S603), and writing processing 

will be ended (S610). ^cnnvco :t,.,;iik» 

[0040]On the other hand, if it is the writing through an instruction cache (S602:YES;. it will oe 
investigated whether first, it writes in a data cache and the block corresponding to an object 
address exists (S604). As a result, if a corresponding block does not exist in a data cache 
(S604-.NO), the block concerned is read to a data cache (S605). It is investigated whether it 
writes in an instruction cache and the block corresponding to an object address exists (S606). 
[0041]As a result, if the block concerned does not exist in an instruct.on cache (S606:NO;, it 
investigates continuously whether the block concerned of a data cache is dirty, and if dirty, the 
block concerned will be returned to main memory (S607). Next, the block ^responding to a 
write-in object address is read from main memory to an instruction cache (S608). Thereby, since 
the contents of main memory, a data cache, and the instruction cache are agreement, it writes 
in a data cache and an instruction cache, the target command is written in (S609), and 
processing is ended (S610). , ., 

[0042]Since a block will exist in both a data cache and an instruction cache on the other hand it 
the block concerned exists in an instruction cache (S606.YES), it writes in a data cache and an 
instruction cache, the target command is written in (S609), and processing is ended (S610) 
[0043]If it writes in a data cache and the block corresponding to an object address does not 
exist in the process flow mentioned above, Although read-out to a data cache from mam 
memory is performed (S605), if transmission of data is possible between an instruction cache 
and a data cache, when the data corresponding to an instruction cache exists the transmission 
between main memory can be omitted. Similarly, although the block corresponding to a write-in 
object address is read from main memory to the instruction cache (S608), a data transfer is 
possible between an instruction cache and a data cache, When the data corresponding to a data 
cache exists, the transmission between main memory can be omitted, and .t can be optimized so 
that it may copy from an instruction cache. 

[0044]Next, a certain data writing explains how to specify and distinguish the writing through a 
data cache, and the writing through an instruction cache. As such a method, a thing as shown .n 
the following (a) - (c) can be considered, for example. 

[0045](a) How to enable it to specify whether it is a field which writes in via any of an instruction 
cache and a data cache for every predetermined memory areas, such as a page, and distinguish 

with the address for writing. „ 
[00463(b) How to specify and distinguish whether it is the mode which forms an internal flag in 
CPU and writes in via any of an instruction cache and a data cache by setting out of a flag. 
[00471(c) How to specify and distinguish by dividing and preparing the thing through an 
instruction cache, and the thing through a data cache as a data writing instruction, and using 

[So^Tast thinrcorresponding to the method of (a) mentioned above in the instruction set 
of a microprocessor, The case where the command (for example, set-dwnte and set-.wr.te ) 
for specifying the field where writing is performed via a data cache, and the field where writing .s 
performed via an instruction cache for every memory area is provided is explained. When a 
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processor performs the writing to a memory, it investigates whether a write-in object address 
corresponds to which field, and performs the writing through an instruction cache or a data 
cache according to the result. 

[0049]The address area (from the address specified with an operand to for example, 1 page) 
specified by the operand a command "set-dwrite", It is the command which specifies that it is a 
field where writing should be performed via a data cache, and the writing to the address area 
where after the instruction execution concerned was specified comes to be performed via a data 
cache. Similarly the address area specified by the operand a command "setHwrite", It is the 
command which specifies that it is a field where writing should be performed via an instruction 
cache, and the writing to the address area where after the instruction execution concerned was 
specified is performed via an instruction cache. 

[0050] Drawing 6 is a figure showing the example of hardware constitutions at the time of 
providing a command "set-dwrite" and "set-iwrite." These commands are read from a memory 
with the instruction fetch decoding unit 1001, are decoded, and execution control is performed. If 
a command "set-dwrite" or a command "set-iwrite" is executed, the address specified with the 
operand with the bit which shows the writing through an instruction cache or the writing through 
a data cache will be memorized by the direction table 1002. 

[0051] And in executing the command which performs the writing to a memory, for example, store 
instruction, and storing data. First, by the multiplexer 1004, according to the addressing mode 
specified by store instruction, choose immediate (immediate) either which was specified in the 
value of the register 1003, and store instruction, and with the adding machine 1005. It calculates 
with the value of the register 1003 and the effective address which stores data is generated. 
And it checks by the comparator 1006 whether the generated address exists in the direction 
table 1002, and it is investigated by the comparator 1007 whether the cash for writing 
simultaneously specified to the address is an instruction cache. As a result, when specified that 
a store address exists in the direction table 1002, and the cash for writing is an instruction 
cache, By the demultiplexer 1008 and the demultiplexer 1009, it writes in by choosing the 
instruction cache 101 1 as a supply destination of a writing address and write data. On the other 
hand. [ whether a store address exists in the direction table 1002, and ] Or when not specified 
that the cash for writing is an instruction cache, it writes in by choosing the data cache 1010 as 
a supply destination of a writing address and write data by the demultiplexer 1008 and the 
demultiplexer 1009. The number of bits which the comparator 1006 makes a comparison object 
becomes settled by the area size specified. 

[0052]Next, as a thing corresponding to the method of (b) mentioned above inside a 
microprocessor, While forming the flag showing whether it is the mode in which the writing to a 
memory is performed via a data cache, or it is the mode in which it carries out via an instruction 
cache, The case where a flag setting instruction (for example, "set-iwrite-flag" and "reset- 
iwrite-flag") is provided into an instruction set is explained. A command "set-iwrite-flag" and 
"reset-iwrite-flag", It is the command for controlling the internal flag (iwrite-flag) formed in CPU 
(a set/reset), and CPU determines whether to write in data via an instruction cache, or write in 
data via a data cache according to the preset value of this flag. 

[0053]Here, a command "set-iwrite-flag" is a command which sets an internal flag so that 
writing may be performed via an instruction cache, and the write instruction after the instruction 
execution concerned is altogether performed via an instruction cache. On the other hand, a 
command "reset-iwrite-flag" is a command which resets an internal flag so that writing may be 
performed via a data cache, and the writing after the instruction execution concerned is 
altogether performed via a data cache. 

[0054] Drawing 7 is a figure showing the example of hardware constitutions at the time of 
providing an internal flag, a command "set-iwrite-flag", and "reset-iwrite-flag." With the ^ 
instruction fetch decoding unit 1101, a command "set-iwrite-flag" and "reset-iwrite-flag" are 
read from a memory, and are decoded, and execution control is performed. If a command "set- 
dwrite-flag" or "set-iwrite-flag" is performed, the flag showing the present write mode will be 
memorized by the internal flag (iwrite-flag) 1 102. 

[0055]And in writing in data by store instruction etc., the register 1103, the multiplexer 1104, and 
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the adding machine 1 105 generate an effective address like the case of drawing 6. And in the 
demultiplexers 1106 and 1107, the supply destination of an address and data is chosen according 
to the value of the flag 1 102, and it writes in to the data cache 1 109 or the instruction cache 
1108. 

[0056]The case where it is specified and determined whether to write in data via an instruction 
cache as a thing corresponding to the method of (c) mentioned above at the end by an 
instruction code or write in data via a data cache is explained. Namely, in the instruction set of a 
microprocessor as a data writing instruction, The command which writes in data via the usual 
data cache. Software chooses the cash passed in the case of the writing to main memory by 
using these two sorts of commands, choosing them suitably by preparing the command (for 
example, "iwrite") which writes in data other than (for example, "write") via an instruction cache. 

[0057] Execution of a command "iwrite" will write in the data (command) stored in the specified 
register etc. with the operand to the effective address specified with the operand via an 
instruction cache. 

r0058] Drawing 8 is a figure showing the example of hardware constitutions at the time of 
providing a command "iwrite." A command "iwrite" is read from main memory or an instruction 
cache with the instruction fetch decoding unit 1201, and is decoded, and execution control is 
performed. By the store instruction "iwrite" for an instruction cache, in storing data, it generates 
an address with the register 1203, the multiplexer 1204, and the adding machine 1205 the same 
with having mentioned above first. In the demultiplexers 1206 and 1207, the command concerned 
from the instruction fetch decoding unit 1201 writes in by choosing the instruction cache 1208 
as a writing destination of data with the output signal 1 202 showing being the store instruction 
for an instruction cache. 

[0059]In storing data by the store instruction "write" for a data cache similarly, In the 
demultiplexers 1206 and 1207, a data cache is chosen as a supply destination of an address and 
data with the output signal 1 202 from the instruction fetch decoding unit 1 201 , and the writing to 
the data cache 1209 is performed. 

[0060]It is between main memory and cash (.) by forming in a microprocessor the mechanism 
which can control by software the writing to an instruction cache which was explained above. Or 
the unnecessary data transfer between a high order cache and low rank cash is decreased, and 
it becomes possible to raise the performance of a program of performing dynamic command 
generation. 

[0061]The dynamic compiler performed at the end on the microprocessor by this invention which 
was mentioned above is explained. In the microprocessor by this invention, since the writing to 
an instruction cache is controllable by software, a dynamic compiler is written in via an 
instruction cache using one of the methods mentioned above, when the command dynamically 
generated at the time of program execution is stored in main memory. The operation of those 
other than this may be the same as operation of the conventional dynamic compiler. If it does in 
this way, the necessity for referring to the main memory in the case of storing in main memory 
the command generated dynamically will decrease, and the high speed execution of a program 
will become possible. 
[0062] 

[Effect of the Invention]As mentioned above, as explained in detail, according to this invention, in 
the program which generates a machine language instruction dynamically at the time of 
execution, it becomes possible to write the generated machine language instruction in direct 
instruction cash. Improvement in the speed of execution of the program which generates a 
machine language instruction dynamically by this at the time of execution can be attained. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1/This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Brief Description of the Drawings] 

[Drawing 1] It is a figure explaining the operation outline of the microprocessor of the disintegrate 
type cash by this invention. 

[ Draw in g 2] It is a figure in the microprocessor which formed the write-in path from an 

instruction cache to main memory showing the flow of the command generated dynamically. 

[Drawing 3] It is a figure in the microprocessor which formed the write-in path from an 

instruction cache to main memory showing the flow of writing processing. 

[ Drawing 4] It is a figure in the microprocessor which does not have a write-in path from an 

instruction cache to main memory showing the flow of the command generated dynamically. 

[ Drawing 5] It is a figure in the microprocessor which does not have a write-in path from an 

instruction cache to main memory showing the flow of writing processing. 

[D rawing 6] It is a figure showing the example of hardware constitutions of the microprocessor 

which provided the command which can specify the cash for writing for every predetermined 

memory area. 

[Drawing 7]It is a figure showing the example of hardware constitutions of the microprocessor 
which formed the internal flag which specifies the mode written in via an instruction cache, and 
the mode written in via a data cache. 

[Drawing 8 ]It is a figure showing the example of hardware constitutions of the microprocessor 
which provided the command which writes in via an instruction cache. 

[Drawing 9] It is a figure showing the example of the computer system with which this invention is 
applied. 

[Description of Notations] 

101 CPU 

102 Instruction cache 

103 Data cache 

104 Main memory 

105 ALU 

106 Register 

107 Memory unit 

108 Instruction decoder 
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